Abstract. The present paper deals with some results of submanifolds of generalized Sasakian-space-forms in [3] with respect to semisymmetric metric connection, semisymmetric non-metric connection, Schouten-van Kampen connection and Tanaka-webster connection.
The Tanaka-Webster connection ( [25] , [28] ) is the canonical affine connection defined on a non-degenerate pseudo-Hermitian CR-manifold. Tanno [26] defined the Tanaka-Webster connection for contact metric manifolds.
The submanifolds ofM 2n+1 (f 1 , f 2 , f 3 ) are studied in ( [3] , [10] , [16] ). In [3] , Alegre and Carriazo studied submanifolds ofM 2n+1 (f 1 , f 2 , f 3 ) with respect to LeviCivita connection∇. The present paper deals with study of such submanifolds of M 2n+1 (f 1 , f 2 , f 3 ) with respect to semisymmetric metric connection, semisymmetric non-metric connection, Schouten-van Kampen connection and Tanaka-webster connection respectively.
preliminaries
In an almost contact metric manifoldM (φ, ξ, η, g), we have [4] (2.6) where∇ is the Levi-Civita connection ofM 2n+1 (f 1 , f 2 , f 3 ). Let M be a submanifold ofM 2n+1 (f 1 , f 2 , f 3 ). If ∇ and ∇ ⊥ are the induced connections on the tangent bundle T M and the normal bundle T ⊥ M of M , respectively then the Gauss and Weingarten formulae are given by [30] 
for all X, Y ∈ Γ(T M ) and V ∈ Γ(T ⊥ M ), where h and A V are second fundamental form and shape operator (corresponding to the normal vector field V), respectively and they are related by [30] 
For any X ∈ Γ(T M ), we may write
where T X is the tangential component and F X is the normal component of φX.
In particular, if F = 0 then M is invariant [5] and here φ(T M ) ⊂ T M . Also if T = 0 then M is anti-invariant [5] and here φ(T M ) ⊂ T ⊥ M . Also here we assume that ξ is tangent to M .
The semisymmetric metric connection ∇ and the Riemannian connection∇ on
The Riemannian curvature tensor R ofM 2n+1 (f 1 , f 2 , f 3 ) with respect to ∇ is
The semisymmetric non-metric connection∇ ′ and the Riemannian connection∇
The Riemannian curvature tensorR
The Schouten-van Kampen connection∇ and the Riemannian connection∇ of
The Riemannian curvature tensorR ofM 2n+1 (f 1 , f 2 , f 3 ) with respect to∇ iŝ
The Tanaka-Webster connection * ∇ and the Riemannian connection∇ of
Proof. If M is invariant then from (2.10) we say that R (X, Y )Z is tangent to M because φX and φY are tangent to M . This proves the lemma.
Proof. Since M is anti-invariant, we have φX, φY ∈ Γ(T ⊥ M ). Then equating tangent and normal component of (2.10) we get the result.
Proof. Using Lemma 3.1 and Lemma 3.2 we get the result.
at any point p then by similar way of proof of Lemma 3.2 of [3] , we can prove that either M is invariant or anti-invariant. This proves the Lemma.
From Lemma 3.3 and Lemma 3.5, we have
Proof. Replacing X, Y, Z by U, V, X in (2.10), we get
for any X ∈ Γ(T M ). Using (3.5) in (3.4), we have
which is tangent as φX is tangent. This proves the proposition.
Proof. The proof is similar as it is an Lemma 3.4, just assuming that R (U, V )U is normal for any U, V ∈ Γ(T ⊥ M ).
Submanifolds ofM
Proof. If M is invariant then from (2.12) we say thatR ′ (X, Y )Z is tangent to M because φX and φY are tangent to M . If M is anti-invariant then
From (2.12) and (4.1) we havē
which is tangent. If M is invariant then from (2.12), it follows thatR ′ (X, Y )V is normal to M , and if M is anti-invariant thenR
. This proves the Lemma. 
Proof. For X, Y ∈ Γ(T M ), we have from (2.12) that 
Proof. Replacing X, Y, Z by U, V, X in (2.12), we get
As M is invariant, U ∈ Γ(T ⊥ M ), we have (4.5) g(X, φU ) = −g(φX, U ) = g(φV, X) = 0 for any X ∈ Γ(T M ). Using (4.5) in (4.4), we have
which is tangent as φX is tangent. This proves the proposition. Proof. The proof is similar as the proof of Lemma 4.2, just imposing thatR ′ (U, V )U is normal for any U, V ∈ Γ(T M ).
Proof. If M is invariant then from (2.14) we say thatR(X, Y )Z is tangent to M because φX and φY are tangent to M . If M is anti-invariant then
From (2.14) and (5.1) we havê
which is tangent. If M is invariant from (2.14) we haveR(X, Y )V is normal to M , and if M is antiinvariant thenR(X, Y )V = 0 i.e.R(X, Y )V is normal to M for any X, Y ∈ Γ(T M ) and V ∈ Γ(T ⊥ M ). This proves the Lemma.
Proof. For X, Y ∈ Γ(T M ), we have from (2.14) that
2 then in similar way of proof of Lemma 3.2 of [3] we may conclude that either M is invariant or anti-invariant. This proves the Lemma.
From Lemma 5.1 and Lemma 5.2, we can state the following: Proposition 5.1. Let M be a submanifold ofM 2n+1 (f 1 , f 2 , f 3 ) with respect tô
Proof. Replacing X, Y, Z by U, V, X in (2.14), we get
Proof. The proof is similar as the proof of Lemma 5.2, just imposing thatR(U, V )U is normal for any U, V ∈ Γ(T ⊥ M ).
Proof. If M is invariant then from (2.16) we say that * R (X, Y )Z is tangent to M because φX and φY are tangent to M . If M is anti-invariant then
From (2.16) and (6.1) we have * Proof. The proof is similar as the proof of Lemma 6.2, just considering that * R (U, V )U is normal for any U, V ∈ Γ(T ⊥ M ).
